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With the launching of genome projects and maturity of sequencing technology, 
biological data has accumulated to a huge amount. Traditional analysis method can no longer 
satisfy the needs of analyzing large amounts of data. Biology began to increasingly interact 
with mathematics and computer science, and gradually developed into a new subject named 
bioinformatics. Bioinformatics contains a series of work related to genome, including 
accessing, handling, storing, analyzing and interpreting of biological information. As the 
material basis, gene plays an important role in research of bioinformatics. It is essential to 
analyze gene sequence precisely and efficiently to extract the unknown information. 
Clustering is the research keystone in this dissertation as it can analyze gene data in quantity 
As the scale of biological data growing more and more enormous, the resources required 
to find the Global optimal solution has caught increasingly attention. Researchers begun to 
seek the algorithm which can gain a satisfactory result with reasonable resources, the heuristic 
algorithm is one of the practical solution. It can be inferred from relevant literatures, solving 
the problem has some limitations when using an algorithm in a separate case. However, if 
some algorithm can be used in combination, the outcome can be more efficient and accurate. 
Ant colony algorithm and particle swarm optimization combined with clustering algorithm 
was realized in this dissertation, after improvement was made, the algorithm was applied to 
gene sequence clustering, whose effectivity was lie out with the experimental result. 
DNA sequence is usually expressed in the form of four letter combinations, such way of 
expression have merits in publishing, storing and rapid computer analyzing without doubt. 
However, this expression does not perform well in resolution, and failed to provide clear 
overall impression. Through the application of gene sequences graphical representation 
method, the purpose of dynamically adjusting resolution can be achieved, which has 
significant meanings in the research of gene sequence clustering. The graphical representation 
of the gene sequences was applied in clustering in this dissertation, and the experiments with 
the improved algorithm was also carried out and analyzed afterwards. 
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